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APPENDIX A. PROGRAM DIRECT COSTS 
A. 1 INTRODUCTION 

To enable determination of the cost impact associated with small changes to 
the mission models described in this final report, individualized program 
direct costs for each satellite program are presented in this Appendix* This 
breakdown provides the "activity level dependent costs " for each satellite 
program. Thus, for example, the cost impact of eliminating one satellite 
program from the mission model is obtained by the reduction of the 1 Activity 
level dependent costs" associated with that particular satellite program. 

The "activity level dependent costs, " or, more simply, program direct costs, 
are comprised of the total payload costs (as these costs are strictly program 
dependent) and the direct launch vehicle costs* As aLl Launch vehicle costs 
are not totally program dependent (e.g*, range support, supply depot, etc*), 
only those incremental launch vehicle costs associated directly with the 
satellite program are considered. For expendable launch vehicles the direct 
costs include the vehicle investment hardware costs and the launch operations 
costs* For the reusable STS vehicles the direct costs include only the launch 
operations, recovery operations, command and control, vehicle maintenance, 
and propellant support. The costs associated with amortization of reusable 
vehicle investment, RDT&E range support, etc., are not included. 

Program direct costs are presented for the following specific cases: 


Case 

Launch Vehicle System 

Payload System 

Case A 

Current Expendable 

Current Expendable 

Case B 

New Low Cost Expendable 

Best Mix 

Case C 

STS (Space Tug IOC- 1979) 

Best Mix 

Case C- 1 

STS (Space Tug IOC-1979) 

Current Expendable 
Adapted for Reuse 

Case C-2 

STS (Space Tug IOC- 1985)* 

Best Mix 

Case K 

STS (Space Tug IOC- 1 979) With 
Sortie Missions Included 

Best Mix 


Agena and Centaur upper stages 1979 - 1984. 
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A. 2 


COST INPUT DATA 


The payload cost data are obtained directly from the time -phased payload 
program cost data presented in the main body of Volume III. These costs 
represent total payload costs on a cash flow basis. 

The direct launch vehicle costs are obtained from the average launch vehicle 

cost per flight data presented in Volume 111. These costs represent the direct 

operating costs (DOC), or user charge, attributable to each individual launch 

vehicle. Tables A- 2 through A- 7 present a summary of the expendable and 

reusable launch vehicle DOC for each of the six cases considered. As the 

expendable launch vehicle costs are rate dependent, their costs will vary 

for the two different launch sites (ETR and WTR) and for the different cases 

considered. As a result of this rate dependency, any change in the launch 

rate of a specific launch vehicle will alter its direct cost per flight. As a 

rule of thumb, the cost per flight of any expendable launch vehicle is pro- 

-0 2 

portional to (annual launch rate) ' , or 


C 


L 


cc (R) 


- 0.2 


where 


C^ = Direct cost per flight 
R = Annual launch rate 

Though the above approximation is not an exact representation of the actual 
cost/rate relationship, it should be sufficiently accurate for assessing small 
variations in the mission model. 
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In order to present the launch vehicle costs on a cash flow basis, in a manner 
similar to the payload cost data, the costs are spread over a three year per- 
iod in accord with the schedule in Table A-i . 


Table A- 1 . Launch Vehicle Cost Flow 



n - 2 

n - 1 

Year of Launch 
n 

Expendable Launch 
Vehicles (including 
hardware and direct 
operations ) 

25% 

55% 

20% 

STS 

0% 

0% 

100% 


The above cost spreading for the expendable vehicles represents only an 
average value for the many vehicles considered* Therefore, exact compari- 
son on a year-by-year basis with the launch vehicle costs presented in Volume 
III is not possible* The total expendable launch vehicle direct costs, how- 
ever, will be comparable* 

A* 3 PROGRAM COSTS DUE TO RELIABILITY 

A description of the launch vehicle reliability and payload infant mortality 
considered in evaluating the total system costs is provided in Section 3.3 of 
Volume V of this report* Ail of the launch vehicle reliability and payload 
infant mortality cost estimates, with the exception of the three Space Tug 
non- recoverable failures, are considered as direct operating costs and are 
consequently included in the individual program direct costs presented in 
this Appendix, Table A- 8 summarizes the methodology of incorporating 
these effects into the cost analysis, 

A. 4 INDIVIDUAL PROGRAM DIRECT COSTS 

The program direct costs are presented in computer tabular printout form. 
Three separate formats are utilized: two summary tabular formats and an 
individual program format. 
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The first summary format presents direct program total costs in terms of 
total payload costs, launch vehicle direct costs, and program direct costs 
on a satellite program-by- program basis (refer to Tables A- 9, A- 14, A- 17, 
and A-20). 


The second summary format presents direct program life cycle costs on a 
program-by-program basis. These costs group both the launch vehicle 
direct costs and payload total costs on a year by year basis (refer to Tables 
A- 10, A- 1 1 , A- 12, A- 15, A- 18, andA-21). 


The third format presents life cycle costs for each program, in terms of 
payload total costs, launch vehicle direct costs, and program direct costs 
(refer to Tables A- 13, A- 16, A- 19, and A- 22). Each satellite program is 
presented on a separate computer printout sheet, with the following informa- 
tion provided in addition to the cost data: 


(a) Number of payloads launched (for the STS this 
includes new and refurbished payloads). 

(b) Expendable launch vehicle types and number 
of launches. 

(c) Number of Space Shuttle and reusable Space 
Tug launches and number of Space Tugs 
expended . 

(d) The launch site (ETR or WTR). 


The individual program cost data are presented by cases in accordance with 
the following schedule: 


Section 1 
Section 2 
Section 3 
Section 4 


Cases A, B, C 
Cases A, B, C- 1 
Cases A, B, C-2 
Case K 


(Tables A-9, A-10, A-ll, A-12, A-13) 
(Tables A-14, A-10, A-ll, A-15, A-16) 
(Tables A-17, A-10, A-ll, A-18, A-19) 
(Tables A-20, A-21, A-22) 


Note that the data in each section are organized by the cases to be compared, 
so that tables previously used often are repeated for the convenience of the 
user. The cases are those described in the main text of Volume III and listed 
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on page III-A-1. The expendable launch vehicle cases (Cases A and B) are 
repeated in the first three sections to provide easy comparison with the 
different STS cases considered. Case K has a slightly altered mission model 
from Cases A and B and is therefore not compared with them. 

(Editor's Note: There is a difference in terminology between this volume and 

Volumes II and V as regards two NASA payloads. Tables A- 9 through A- 22 
list a "Radio Explorer" which in Volumes II and V is referred to as "Astronomy 
Explorer B. " Also, these tables list an "Astronomy Explorer" which in 
Volumes II and V is called "Astronomy Explorer A. ") 
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Table A-2. Direct Launch Vehicle Costs Current Expendable Fleet, 
Case A 


1 

VEHICLE 1 

SYMBOL 

1 

LAUNCH 

SITE 

COST PER 
FLIGHT 
($M, 1970) 

SCOUT 

SCT 

WTR 

3.4 

TAT (3C)/DELTA 

TAT3/D 

ETR 

6.2 



WTR 

5.8 

TAT (3C)/DELTA/TE-364 

TAT3/D/T 

ETR 

7.0 

TAT (9C)/DELTA/TE-364 

TAT9/D/T 

ETR 

7.0 



WTR 

6.4 

TITAN IIIB/AGENA 

T3B/A 

ETR 

8.9 



WTR 

10.7 

TITAN IIIB/ CENTAUR 

T3B/C 

ETR 

10.5 



WTR 

12.6 

TITAN mC 

T3C 

ETR 

12.6 



WTR 

13.4 

TITAN HID ! 

T3D 

WTR 

9.8 

TITAN IIID/CENTAUR 

T3D/C 

ETR 

16. 1 

TITAN IIID (7 SEG) 

T3F 

WTR 

10.6 

TITAN IIID (7 SEG)/CENTAUR 

T3F/C 

ETR 

16.6 

0 


WTR 

18.9 

TITAN IIID (7 SEG)/CENTAUR/ 
BURNER II 

T3F/C/B 

ETR 

17.6 

TITAN III M + BIG "G" 

T3M+G 

ETR 

45. 1 

INTERMEDIATE 21 

121 

ETR 

240.0 
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Table A-3. Direct Launch Vehicle Costs New Expendable Fleet, 
Case B 


VEHICLE 

SYMBOL 

LAUNCH 

SITE 

COST PER 
FLIGHT 
($M, 1970) 

SCOUT 

SCOUT 

WTR 

3.4 

5 SEG SRM/CORE U/TE-364 

5/2/T 

ETR 

4.6 



WTR 

4.5 

5 SEG SRM/CORE H/CENTAUR 

5/2/C 

ETR 

10.0 



WTR 

10.4 

5 SEG SRM/CORE II/CENTAUR/ 
TE-364 

5/2/C/T 

ETR 

10.3 

TITAN IHD 

T3D 

WTR 

9.8 

TITAN HID /BURNER H 

T3D/B 

ETR 

10.4 



WTR 

10.3 

TITAN IHD /CENTAUR 

T3D/C 

ETR 

15.5 



WTR 

15.9 

TITAN HID (7 SEG) 

T3F 

WTR 

10.2 

TITAN HID (7 SEG) /BURNER H 

T3F/B 

ETR 

11.0 



WTR 

10.9 

TITAN IHD (7 SEG)/CENTAUR 

T3F/C 

ETR 

16.0 



WTR 

16.3 

TITAN IHD (7 SEG) /CENTAUR /B-H 

T3F/C/B 

ETR 

16.8 

TITAN IU M + BIG "G" 

T3M + G 

ETR 

45.0 

TITAN IU L4 

T3L4 

ETR 

35.8 

TITAN HI L4/CENTAUR 

T3L4/C 

ETR 

40.8 


HI- A- 7 


t _ 


8 







Table A-4. Direct Launch Vehicle Costs Space 
Transportation System, Case C 


VEHICLE 

SYMBOL 

1 

LAUNCH 

SITE 

COST PER 
FLIGHT 
($M, 1970) 

SCOUT 

SCT 

WTR 

3.4 

TAT (3C)/DELTA/TE-364 

TAT3/D/T 

WTR 

10.6 

TITAN HIB/CENTAUR 

T3B/C 

ETR 

14.9 



WTR 

15.6 

TITAN IIIB /CENTAUR/BURNER II 

T3B/C/B 

ETR 

15.1 

TITAN UIC 

T3C 

ETR 

16.2 



WTR 

17.4 

TITAN IIID 

T3C 

WTR 

10.4 

TITAN IIID/CENTAUR 

T3D/C 

ETR 

19.0 



WTR 

18.3 

TITAN IIID (7 SEG) 

T3F 

WTR 

11.0 

TITAN IIID (7 SEG) /BURNER II 

T3F/B 

1 

WTR 

17.4 

TITAN IIID (7 SEG)/CENTAUR/B-II 

T3F/C/B 

1 

ETR 

18.9 

AGENA KICK STAGE 

A 

1 

ETR 

6.8 

SPACE SHUTTLE 

SHTL 

ETR/ 

WTR 

4.4 

REUSABLE SPACE TUG 

TUG 

ETR/ 

WTR 

0. 5 

EXPENDABLE SPACE TUG 

TUG EXP 

ETR 

1 

13.6 
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Table A- 5. Direct Launch Vehicle Costs Space 
Transportation System, Case C-l 


VEHICLE 

SYMBOL 

T 

LAUNCH 

SITE 

SCOUT 

SCT 

WTR 

TAT (3C)/DELTA 

TAT3/D 

ETR 



WTR 

TAT (3C)/DELTA/TE-364 

TAT3/D/T 

ETR 

TAT (9C)/DELTA/TE-364 

TAT9/D/T 

ETR 



WTR 

TITAN HIB/AGENA 

T3B/A 

ETR 



WTR 

TITAN IUC 

T3C 

ETR 



WTR 

TITAN IIID 

T3D 

WTR 

TITAN HID/CENTAUR 

T3D/C 

ETR 

TITAN IIID (7 SEG) 

T3F 

WTR 

TITAN IIID / (7 SEG) /CENTAUR /B-II 

T3F/C/B 

ETR 

AGENA KICK STAGE 

A 

ETR 

SPACE SHUTTLE 

SHTL 

ETR / 
WTR 

REUSABLE SPACE TUG 

TUG 

ETR/ 

WTR 

EXPENDABLE SPACE TUG 

TUG EXP 

ETR 
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Table A- 6. Direct Launch Vehicle Costs Space 
Transportation System, Case C-2 


VEHICLE 

SYMBOL 

LAUNCH 

SITE 

COST PER 
FLIGHT 
($M, 1970) 

SCOUT 

SCT 

WTR 

3.4 

TAT (3C)/ DELTA/ TE-364 

TAT3/D/T 

WTR 

10.6 

TITAN IIIB /CENTAUR 

T3B/C 

WTR 

15.0 

TITAN IIIC 

T3C 

ETR 

17.2 



WTR 

22.0 

TITAN HID 

T3D 

WTR 

10.6 

TITAN HID /CENTAUR 

T3D/C 

ETR 

17.0 



WTR 

17.1 

TITAN HID (7 SEG) 

T3F 

WTR 

11.2 

TITAN HID (7 SEG) /CENTAUR /B -II 

T3F/C/B 

ETR 

18.3 

AGENA KICK STAGES 

A 

ETR 

4.4 



WTR 

4.6 

CENTAUR KICK STAGES 

C 

ETR 

6.3 



WTR 

7.8 

SPACE SHUTTLE 

SHTL 1 

ETR/ 

WTR 

4.4 

REUSABLE SPACE TUG 

TUG ! 

ETR/ 

WTR 

0.5 

EXPENDABLE SPACE TUG 

1 

TUG EXP 

1 

ETR 

13.6 
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Table A-7. Direct Launch Vehicle Costs Space 
Transportation System, Case K 


VEHICLE 

SCOUT 

TAT (3C)/DELTA/TE-364 
TITAN IHB /BURNER II 
TITAN UIB /CENTAUR 

TITAN IIIB /CENTAUR /BURNER- II 
TITAN inC 

TITAN HID 

TITAN IHD/CENTAUR 

TITAN IHD (7 SEG) 

TITAN IHD (7 SEGJ/BURNER-H 
TITAN HID (7 SEG) /CENTAUR 
TITAN HID (7 SEG)/CENTAUR/B-H 

AGENA KICK STAGES 

SPACE SHUTTLE 

REUSABLE SPACE TUG 

EXPENDABLE SPACE TUG 

IH- 


SYMBOL 

LAUNCH 

SITE 

COST PER 
FLIGHT 
($M, 1970) 

SCT 

WTR 

3.4 

TAT3/D/T 

WTR 

11.4 

T3B/B 

ETR 

7,0 

T3B/C 

ETR 

14.0 


WTR 

15.2 

T3B/C/B 

ETR 

14. 5 

T3C 

ETR 

15.6 


WTR 

16.8 

T3D 

WTR 

10.3 

T3D/C 

ETR 

18.6 


WTR 

18.4 

T3F 

WTR 

10.8 

T3F/B 

WTR 

15.9 

T3F/C 

ETR 

17.8 

T3F/C/B 

ETR 

18.5 

A 

ETR 

6.5 

SHTL 

ETR/ 

WTR 

4.4 

TUG 

ETR/ 

WTR 

0.5 

TUG EXP 

ETR 

13.6 
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Table A- 8. Methodology for Estimating Reliability Effects on System Costs 
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For Case C-l, no additional payload required. 

For Case C-2, add 6 additional payloads. 

For Case K, add 2 additional payloads . 

(3) For Cases C, C-l, C-2, and K add 13 additional payloads. 

(4) No losses on manned systems. 
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The DoD Programs portion o£ Table A- 9 
are contained in Volume VI, Classified 
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PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1070 DOLLARS) 

CASE A CURRENT EXPENDABLE SYSTEM 
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SUBTOTAL 0 0 0 24 108 193 237 349 216 118 
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T49LE A-10 

PROGRAM DIRECT COST SUMMARY 
DIRECT °ROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 O0LLAR$> 

CASE A CURRENT EXPENDABLE SYSTEM 
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The DoD Programs portion of Table A- 10 
are contained in Volume VI, Classified 
Addendum, pages III-A-21 and III-A-22. 


Ill- A- 2 1 and III-A-22 
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TABLE A-ll 

PROGRAM DIRECT COST SUMHARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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OSSA TOTAL 0 38 115 513 1134 1417 1624 1699 1529 1525 1404 1203 1215 1200 1203 817 208 
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NASA AND NON-NASA 

TOTAL 3 3 A 115 520 1L53 1931 2338 2623 2528 2409 2373 2174 2205 2253 2275 1635 431 



The DoD Programs portion of Table A- 11 
are contained in Volume VI, Classified 
Addendum , pages III-A-26 and III-A-27. 
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TABLE A-12 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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The DoD Programs portion of Table A- 12 
are contained in Volume VI, Classified 
Add e ndum , pages III-A-31 and III-A-32, 
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T A0LE 4*13 

INDIVIDUAL PR OGRAH COST INCLUDING LOSSES < MILLIONS OF 1970 DOLLARS > 
RADIO EXPLORER OSSA 
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TA8LE A-13 

INOItflOUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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INDIVIDUAL e ROGRAH COST INCLUDING LOSSES (MILLIONS OP 1070 DOLLARS) 
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T ABLE A-13 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 OOLLARS) 
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TOTAL 2 2.0 128 23 151 2 1.0 .4 0.0 100 18 116 



TABLE A-13 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TOTAL 2 2.0 3 4 A 35 383 2 2.0 0.0 0.0 343 34 382 2 0 2.0 0.0 0.3 0.0 0 349 41 390 
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TOTAL 2 2.3 ; ilO 36 V+6 2 2.0 5.G O.C 410 35 445 2 0 2.0 0.0 4.0 2.0 3 410 35 445 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS 0* 1970 DOLLARS) 
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TABLE A-13 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (HILLIOMS OF 1970 DOLLARS) 
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INOTi/IO'JAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1070 DOLLARS) 
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TOTAL 2 2.0 306 27 333 2 2.0 0.0 0.0 306 23 329 1 1 0.0 0.0 2.0 9.0 0 185 9 194 



TABLE A-i 3 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OP 1970 DOLLARS) 
SPACE MFG LAS OMSF 

LAUNCHED FROM STR 


o 

UJ 

w 

u 


CO 

iti 

</) 

o 


UJ 

o 


O Cf 




C 

►H 


o 

0 

O 

0 

O 

0 

0 

0 

0 

o 

D 

o 

0 0 

tv 

CM 

in 



i 

CL 

O 

1 














r> 

CC 

ro 



i 

CL 


1 



















i 

> 

O' 

( 



















i 

wJ 

M 

1 

0 

o 

o 

0 

0 

0 

O 

0 

0 

0 

0 

0 

0 0 

0 

o 

m 



i 


0 

4* 1 



















i 

i 

^J 


1 



















i 

a 

0 

t 

O 

o 

CJ 

0 

0 

o 

0 

O 

0 

o 

0 

0 

0 a 

tv 

CM 

0 


X 

i 


>- 

tf) 1 














ro 

0 

ro 


tu 

i 



1 


















fr— 

i 



1 


















(/) 

i 

■> 

0 CL 

1 


















>- 

i 

—> 

0 x 

0 » 

o 

0 

0 

0 

0 

0 

0 

0 Q 

o 

0 

0 

O 0 

0 

0 

0 


<A 

< 


1— UJ 

z • 


















z 

i 


0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 


0 

O 0 

0 

0 

o 


o 

i 


O 

O 4 

* 

* 

• 

* 

• 

# 

4 

4 

4 

4 

4 

4 

4 • 

4 

4 

• 



i 


►— 

Z 4 

o 

0 

0 

0 

o 

0 

0 

0 

0 

O 

O 

o 

O 0 

0 0 

o 


-t- 

i 






















i 



4 


















1- 

> 


-1 

4 

o 

0 

0 O 

0 

0 

0 

O 

0 

0 

0 

o 

O 0 

0 

o 

o 



i 

> 


O 4 

4 

* 

• 

* 

* 

4 

* 

* 

4 

4 

• 

4 

4 4 

4 

t 

4 


O 

» 

-i 

X 

Z 4 

o 

0 

0 

o 

0 

0 

0 

0 

0 

o 

0 

0 

0 0 

0 

0 

4-( 


a 

i 


irt 

1 


















t/> 

i 



1 


















z 

t 



1 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 0 

0 

0 

0 



i 

> 


O 1 

• 

4 

* 

* 

4 

4 

4 

4 

* 

4 

4 

* 

4 * 

* 

4 

• 


a: 

i 



Z 1 

o 

0 

0 

a 

o 

0 

0 

0 

0 

0 

0 

0 

0 0 

o 

0 

o 


K 

i 



1 


















UJ 

i 



1 

o 

0 

0 

0 

o 

0 

0 

0 

0 

O 

0 

0 0 0 

0 

0 

0 


o 

» 

> 


0 • 

* 

* 

* 

4 

* 

4 

4 

• 

• 

■ 

* 

4 

4 * 

* 

4 

* 



i 



Z » 

CD 

0 

0 

0 

0 

O 

0 

O 

0 

0 

0 

0 

0 0 

0 

a 

0 


O 

i 



4 


















</> 

i 



1 



















i 


u. 

0 i 

o 

o 

O 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 



i 


UJ 

Z 4 



















i 

•j 

u: 

1 



















i 

CL 


4 



















• 


z 

o t 

c? 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

O 0 

0 

0 




t 


UJ 

Z 1 





















z 




















< 

L5 


1 

o 

o 

o 

0 

0 

0 

0 

D 

0 

0 

0 

0 

o 0 O' 

0 

0 



i 

O 

O' 

4* 1 















*4 




• 

CL 

W 

1 















H 




i 

a. 

0 

4 



















i 

> 


4 

o 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

□ 

0 O K> 

»v 

CM 



i 



4 


















a: 

» 


M 

4 


















UJ 

i 


0 

4 


















»— 

i 



4 


















v> 

i 


t- 

V* 4 

o 

0 

0 

0 

O 0 

0 

0 

0 0 

0 

0 

0 0 u> 

ro 

<o 


> 

» 

a 

o 

4 















0 




i 



1 















4H 



Ui 

i 



4 


















*J 

» 



4 

o 

O 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 0 

0 

0 

0 


XL 

r 

> 


O » 

4 

• 

* 

• 

• 

• 

■ 

* 

• 

4 

* 

4 

• 4 

4 

4 

4 


** 

i 

-j 


Z 1 

o 

0 

0 

o 

0 

0 

0 

0 

c> 

o 

0 

0 

0 0 

o 

o 

0 


i-j 

Z 

t 



4 


















UJ 

i 



4 


o 

0 

0 

0 

O 

0 

0 

0 CJ 

o 

0 

0 o 

0 

0 

0 


a 

i 

> 


0 4 

* 

* 

• 

4 

* 


* 

• 

4 

4 

4 

4 

4 4 

4 

4 

4 


X 

i 



Z 1 

o 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

o 0 

0 

0 

cn 


Ui 

i 

t 



4 

| 


















X 

T 

* 


s. 

1 

1 

o 

0 

0 

o 

0 

0 

O 

0 

0 

0 

o 

0 

o o 

0 

0 

0 


UJ 

1 

3* 

ti- 

O 1 

• 

* 

» 

4 

4 

• 

4 

* 

■ 

* 

4 

* 

4 4 

■ 

* 

4 


z 

1 

-J 

ro 

z t 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 0 

0 

0 

H 



t 

i 


1- 0 

1 

1 



















t 



1 

O 1 

o 

0 

0 0 

0 

0 

0 

O 

0 

0 

a 

0 

0 0 

0 

0 

H 



( 

CL 


Z 4 


















z 

I 

t,3 

Ol 

| 

o 

0 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 I Ik 

0 

ro 

OJ 


u 

1 

O 


4 















tN 

4 L 


L- 

1 

O' 

a 

4 















tN 



in 

I 

a 


4 


















x 

1 



1 


















w 

t 

> 

CL 

Vi 4 

Cjj 

0 

o 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 O 


0 




I 


l-H 

4 















iH 



• 

1 


0 

1 


















O 

• 



1 


















Z 

1 


K 

1 


















h? 

i 

Cl. 

0 

m i 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CT 

0 

0 0 


JO 

0 


Q. 

1 


h* 

I 















0 

ro 


X 

l 



4 















tN 



L* 

1 



1 



















1 



1 


















K 

1 

> 

n 

0 1 

o 

0 

0 

0 

O 

0 0 

0 

0 0 

0 

0 

0 0 

0 

0 

0 


Z 

1 

-hI 

ro 

Z 1 

4 

* 

* 

* 

4 

* 

* 

* 

* 

4 

4 

4 

4 * 

■ 

4 

* 


UJ 

1 

1 


L- 0 

1 

fc 

o 

0 

a 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 0 

0 

0 

4H 


Or: 

1 



f 

O 1 


















3 

1 

a 


z * 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

H 


a 

t 



1 























J- 

IT) 

ifi 

K 

0 

O' 0 

4-1 

CM 



in 

%o s~ 

<30 

O' 

0 






>* 

t*- 

K- 

N 

K 

K N. 0 

0 

0 

<Q 


0 

<0 <c 

<Q 

flO 

O' 






u 

0 

O' 

O' 

er 

0* C 

O' 

Cry 

O' 

<r 

O' 

<F O' 

O' 

O' 

O' 






III. A- 88. * 

i-l 

tN 

iH 

4-1 

iH 

4H 

tI 

tH 

rl 

4-t 

4-1 

4-4 4-1 

H 

4H 

4-N 



86 


TOTAL 1 1.0 187 18 205 1 1.0 0.0 0.0 187 12 199 1 0 0.0 0.0 1.0 0.0 0 149 5 154 



table 


o a r 
o t-t 





1 

or o 

tt? 




1 

a. 





1 

1 

> Of 





1 

4 M 





1 

o 





1 

1 

-I v- 





1 

a o 




X 

1 

*- 

«A 



UJ 

1 





►- 

1 





(A 

1 

> o a 


s 


> 

1 

-J 3 X 

O 

w 


(A 

1 

t- uj 

x 

a: 



t 





Z 

l 

> O 


_j 


o 

1 

4 3 

o 

_> 


M 

1 


z 

o 


K 

1 



o 


o ** 

1 





K 

1 

4 


o 


11 1 or 

1 

> (- 

o 

r- 


<A O 

1 

-1 X 

X 

cr 


*3 0- 

1 

<A 


pH 


O (A 






X 

1 



II 



1 

> 

o 

C 


& 

1 

-J 

X 



H- 

1 



{/) 



1 



X CA 


UJ 

1 



o ■* 



1 

> O 

o 

1-H z 



1 

4 to 

z 

4 


a. 

1 

K O 


4 z 


tA 

1 



H o 



1 

u. 

o 

x z 



1 

lj 

X 

*w« 



1 

4 Of 





1 

a 


(A 

cir 


1 


o 

UJ 

K 


1 

tu 

X 

to tA 

UJ 



X 


W CA 






1 O 

X 


1 



4 

o 


1 

a 

CA 


<X 


1 

C£ l-H 


u» o 

U- 


1 

a o 


4 X 



( 



CD M 

o 


1 

> 


C Q 

Ui 


1 

4 of 

CA 

1- 3 

X 

X 

» 

H 


4 

o 

UJ 

I 

O 


CJ 

z 

V- 

1 



Z 

3 

IA 

1 

-J 1- 


H 

«* 

V 

1 

<L O 



-J 

CA 

1 



H 



1 



CA 


UJ 

1 



C 


CD -i 

1 

s* 


U 


cc 

1 

> Cj 

o 



UJ «* 

1 

4 fO 

z 

X H- 


to a 

1 

t- O 


^ < 


<J z 

t 



ia 


O UJ 

i 

"s 


us X 


a 

i 

> <M 

o 

o o 


X 

i 

_J V 

z 

or o 


fU 

( 

1ft o 


a 



i 





X 

i 

V 




LL> 

i 

> u~ 

o 



X 

t 

J to 

z 

3 



i 

t- O 


a 



i 



l-H 



i 


o 

> 



i 

CL 

z 

H 






C 






X 


X 

i 

^ a: 

«> 

hH 


ut 

i 

o ^ 




h- 

t 

# o 




(A 

i 

0- 




>■ 

i 






t 

> Of 

to 




i 

_J N 

n' 



* 

i 

C! 




Cl 

i 





*1 z 

i 

_J k 




1 J 

i 

CL O 

+A 



uj a 

i 

t- 




<A x 

i 





<f l:J 

i 





a 

i 






i 

> u 

o 



z 

i 

-J to 

z 



UJ 

i 

(- 




Of 

i 





Of 

i 

-J 

o 



3 

i 

a 

z 



O 

t 




u- 

III- A- 8 9 


o 

o 

o 

* 

fiO 4^ 

pH 

h- 

ID 

40 

G 

xD 

g ID 

4- G 

O 





CM 


pH 



pH 

pH 




pH 



o 

o 

o 4- 

4} 

to tO |/\ O H 

us 

4 

G 

l 

0 

4) 

G 










pH 








o 

D 

o 

o 

D OJ 

ID 

(M 

US 

Tv 

IT 

CM 

O 

US 

tv 

CM 

G 




r( 

CM 

pH 












o 

□ 

o 

o 

O 

G 

G 

G 

o 

O 

G 

G 

o 

o 

O 

O G 

o 

o 

o 

o 

o 

G 

O 

G 

G 

G 

O 

N, 

G 

o 

4 O 

G 

* 

■ 

# 

* 

* 


# 

* 

* 

* 

* 

# 

• 

* 

* 

* 

• 

0 

0 

o 

o 

D O 

pH 

pH 

G (M 

pH 


O 

G 

pH 

pH 

O 

B 

o 

o 

o 

a 

G 

G 

G 

G 

G 

O 


G 

o 4 

O 

G 

D 

Q 

o 

o 

o o 

pH 

pH 

B C\| 

pH 


O 

o 

PH 

pH 

G 

o 

O 

o 

o 

G 

O 

O 

G 

o o 

o 

O G 

o 

O 

G G 

o 

O 

o 

B 

O 

G 

G 

G 

o 

G 

B. 

G 

o 

G 

G 

O 

Q 

o 

O 

o 

B 

O N- 

O 

G 

a 

G 

G 

O 

G 

o 

a 

o o 

* 

* 

* 

* 

• 

• 

* 

• 

* 

• 

* 


* 

• 

• 

* 

• 

o o 

o 

o 

a 


o 

G 

o 

O 

G 

o 

O 

G 

G 

G 

O 

o 

o 

o 

B 

G 

G 

o 

pH 

o 

CM 

pH 

pH 

o 

O CM 

pH 

O 

d 

o 

o 

o 

O 

CM 

pH 

O 

o 

CM 

O 

G 

G 

O 

G 

O 

o 

o 

o 

u 

CM 

US 

pH 

CM 

o 

pH O' 

CM 

to 

40 

CM 

ID tO 

o 




rl 

CM CM 

pH 

pH 

CM 

PH 

pH 



CM 

H 



o 

o 

G 

4- o 


J Ki K vC 4 

pH tO 

G ID pH 

G 


















o 

B 

o 

«o 

id ro 


fv 

4 

to 

G 

CM 

ID 

4 

O 

CM 

G 





iH 

.pH 



pH 

pH 




PH 

P-l 



o 

o 

o 

o 

O 

O 

O 

G 

G 

lO 

G 

G 

O 

O fv 

O 

B 

* 

• 

* 

* 

* 

* 

• 

* 

• 

• 

• 

* 

* 

• 

* 

* 

• 

G 

o 

o 

B 

G 

o 

G 

G 

a 


O 

G 

G 

G 


G 

G 

Q 

D 

o 

O 

G 

G 

G 

O 

o 

o 

O 

Q 

G 

G 

O 

O 

G 

O 

O 

o 

CJ 

O 


O 

O 

G 

G 

o 

G 

Cj 

a 

G 

o 

O 

o 

C5 

o 

o 

G 

to 

ro 

to 

a 

o to 

to 

G 

B 

o ro 

G 

o 

O 

o 

o 

G 




G 

G 



G 

O 

o 


G 

o 

o 

G 

o 

O 

CM 

pH 

pH 

G 

CM 

pH 

pH 

G 

G 

Dl 

pH 

O 

cr 

irj 

rs 

tr\ 

to 

G 

ro 

rv 

CM 

rj 

G 

us 

(M 

CM 

ro 

ID 

o 




iH 

to 

to 

pH 

pH 

to 

to 

pH 


pH 

to 

CM 



D 

o 

o 

h- 

<o 

fv 

G 

O 

ro 

r- 

G 

to 

tv 

fX> 

to 

to 

Q 





H 

pH 

aH 

pH 

pH 

pH 

pH 



pH 

pH 



CT 

Cl 

o 

40 

ID 

to 

G 

K 

4 to 

ro 

CM 

ID 

4 

<~y 

CM 

tli 





tH 




pH 

pH 




PH 

pH 



O 

e 

o 

O 

o 

G 

O 

B 

G 

G 

O 

G 

o 

O 

G 

G 

O 

O 


o 

CD 

G 

CM 

-H 

pH 

O 

CM 

pH 

pH 

B 

O 

CM pH 

o 

o 

o 

o 

CJ 

O 

CM 

pH 

pH 

O 

CM 

pH 

pH 

G 

O 

CM 

pH 

o 

J- 

tn 

vD rv 

CD <JS 

O 

pH 

CM 

to 4- 

ID l£> 

fv 

G 


G 

tv 

tv 

k- S K 


to 

<c « 



G 

G 

G 

G 

CD 

a 

cr 

rri ai 

CD <r 

cr 


<? <n 

CT' 

CD 

<D 

CD 

<D 

CD 




Vi 



pH 


pH 

pH 

pH 

pH 

pH 

pH 

tH 

pH 

PH 



87 


TOTAL 11 11.0 1 19 161 270 11 1.8 1.0 1.3 119 
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TOTAL 21 21.0 401 369 770 21 3.6 5.5 0.0 401 156 557 4 17 0.0 0.0 22.0 22.0 0 229 117 346 
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TOTAL 26 26*0 339 296 63? 26 12.0 1.0 0.0 339 148 48 7 10 16 0.0 0.0 13.0 13.0 0 239 
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T ABLE fl-13 

INDIVIDUAL PROG RAN COST INCLUDING LOSSES (MILLIONS OF 1-970 DOLLARS) 
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TABLE A- 1 A 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF I 9 ?U DOLLARS) 
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TABLE A-14 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1978 DOLLARS) 
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The DoD Programs portion of Table A-14 
are contained in Volume VI, . Classified 
Addendum, pages III- A- 120 and III- A- 121. 
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TABLE A-1D 

PROGRAM OIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1973 DOLLARS) 
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PROGRAM DIRECT COST SUMMARY 
IRECT PROGRAM COSTS INCLUDING LOSSES 
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PROGRAM OIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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The DoD Programs portion of Table A- 1 0 
are contained in Volume VI, Classified 
Addendum, pages III-A-125 and III-A-126, 


III-A-125 and III-A-126 
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TABLE A-ll 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS* 

CASE B NEW EXPENDABLE SYSTEM 
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TABLE A- 1 1 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1R70 DOLLARS) 

CASE B NEW EXPENDABLE SYSTEM 
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TABLE A- 11 

, PROGRAM DIRECT COST SUMMARY 

DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1973 OOLLARS) 

CASE 9 NEW EXPENDABLE SYSTEM 
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NASA AND NON -MAS A 

TOTAL 0 30 115 620 1453 1931 2338 2623 2528 2409 2373 2174 2205 2253 2275 1635 431 



The DoD Programs portion of Table A- 11 
are contained in Volume VI, Classified 
Addendum, pages III- A- 1 3 0 and III- A- 1 3 1 , 


III- A-130 and III-A-131 
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TABLE A- 15 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS Of 1975 DOLLARS) 
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TABLE A- 15 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 



o 


a 

CP 

cd 

o 

IP 

IP 

p- 

IP 

t 4 

ro 


CD 

a 

<P 

o 

O 6 H 

p- 

o 

o 

tv 


<T> 



pH 





T - 1 

to 


p- 



CM 



r| 






(F 



*4 







CM 

ip 



































CT 


o 

p- 

13 

o 

o 

o 

CM 

CM 

H 

ip 



(P 


K 

tv M* 

ip 

o 

o 

CD 





PJ 





i-T 

« 

CM 

cr 



CM 



▼4 

tH 

tv 


G 


O' 



fO 








o 










6-4 


1 H 











'Vl 












00 


a 

AC 

4 * 

IP 

o 

<3 

O 

N- 

hJ' 

vO 


IP 

iP 

to 

cm 

CM IP 

lP 

PO 


PO 


CO 



CM 


OJ 




PO 

O' 

P 0 


6-1 

PJ 

6-1 


r 4 

6 H 

IP 

rO 

P- 


CP 



to 







ro 

CM 










r 4 


rt 











i 












fv 


a*) 

N- 

O 

to 

o 

O 

<3 

D 

CP 

CM 


IP 

lO 

J- 

p^ 

<50 IP 


6—1 

r 4 

r 4 


«C 



fM 


M) 





O' 

O 



CM 

to 


r 4 

t 4 


to 

J' 


CP 



to 







ro 

CM 










tH 


v 4 











6-1 












vP 


J- 

o 

(3 

<r 


O 

O 

f 3 

TO 

O 


co 

IP 

CP 

CM 

CM tv 

ip 

o 

<o 

rr 


0 O 


6 -t 

H 


cp 





CO 

CVJ 



CM 

PO 


6 H 

H 



(T) 


0 ^ 










ro 

6-1 










6-1 


tH 











i— i 












IP 


<p 

fO 


fO 

to 

ro 

J- 

O 

IP 

to 



CP 

a> 

C 0 

p- cp 

CS 

CM 

to 

o 


00 


vH 

O' 


rt 

t-I 

H 



IP 

CP 



CM 

6 ^ 


6-1 

CM 



OP 


a* 



CM 







fO 

CM 










6-1 













W 











x 

** 


LP 

pH. 

o 

O 

O' 

CP 

O 

O 

CJ 

IP 


(P 

<P 

to 

CM 

CM OP 

(C 

to 

M> 

CD 

Ui 

oo 



M 3 







CP 

CP 



ro 



6-1 

6—1 

to 

tv 

CD 

i— 

CP 



PJ 







CM 

to 










PJ 

to 

6-4 











6 — < 











V 























to 

fO 


o 

LP 

J- 

O 



<50 

o 

IP 



IP 

CP 

CM 

N. 

PH, \C 

IP 

A 

to 

PJ 


flO 




PO 




CM 


tH 



6-1 

to 

6-1 


6-1 

6 -t 


to 

cr 

X 

<r 



CM 







TO 











6-1 

o 

tH 











w 











(— 1 























: 1 - 

cm 


o 

CO 

CM 

<3 

© 

<3 

AC 

13 

CO 

CO 


IP 

JD 

6-4 

CM 

CM CP 

CO 

Pv 

o 

CD 

i <3 

0 O 



ro 

CO 






CO 

h- 



6-1 

CM 


o 

6-4 



CO 

1 “ 

CP 



CM 







to 

IP 










T 4 

> O' 












6-1 











o 























CL 



eo 


CM 

O 

to 

to 

ec 

f“J 

IP 



P^ 

PJ 

IP 

CP 

<ry oc 

CM 

O' 

o 

G 

CO 

CO 


Cm 


(V. 


00 

CM 

ip 


J- 

K 



6“ 1 

J - 


6-1 

PI 



P- 

> x 

<r 










TO 

r- 










6-1 

<x 

tH 











6-1 











CLT 























k 

o 


o 


G 

Q 

CM 

ro 

CM 

CD 

vl 

-r 


<P 

<P 

J- 

IP 

r 4 6 M 

CM 

PJ 

CD 

to 


<c 



l£> 

tH 


IP 

J- 

rl 


CP 

CM 



(M 

IP 

rl 

w to 

ro 

IP 


to 

UJ 

CP 










t| 

IP 










CM 

O 

'H 











6 “( 











C 























Cl 

CP 


o 

tv 

Q 

e> 

IP 

CP 

(3 

O 

T*t 

CJ 


PO 

CO 

IP 

CO 

6-1 tv 

CD 

to 

CD 

O 

i CP 

tv 



ID 



-* 

-T 



IP 

U't 


t( 

to 

ro 

6-1 

t 4 fH 

CM 

tv 


CM 


O' 










t! 

CO 










PJ 

1 1 “l 
1 | 

tH 











T-I 











V 

o 

CO 


o 

O 

O 

CJ 

o 

CM 

a 

CD 

CM 

CP 


eo 

CM 

N 


IT) (O 

IP 

N 

O 



s. 



■»H 



r 4 

ro 



IP 

<3 


6—1 

PO 


CM 

H 

CM 

J- 


P. 

bJ 

CP 











6 “ I 








rf 


PJ 

tO 

rl 











6—1 











C 























g 

P- 


CD 

O 

O 

tn 

cd 

-r-< 

o 

O 

'rH 

6 ~( 


CO 

H 

CJ 

6“ 1 

o tD 

cr> 

J- 

£3 

O' 


p- 










rl 

IP 



6 H 





xD 


O 


O' 











J' 










6-4 


-H 























v 0 


J 3 

CJ 

CJ 

o 

o 

CD 

CD 

Q 

TO 

IP 


o 

o 

o 

O 

cj a 


■LJ 

CD 

CD 


p- 











AC 












CP 























tH 























IP 


o 

o 

Ci 

CD 

o 

CD 

r." 

CJ 

CU 



fi? 

CT 

d 

'.3 

O 

CD 


G 

tD 


pH 











CM 












CP 























M— ) 

t- 























a: 






















J- 

o 

o 

VJ 

o 

o 

o 

£;> 

o 

r.D 

<3 

(3 


o 

O 

o 

Tt> 

O O 

CD 

CD 

CD 

O 


fv 

a 






















CP 

a 











to 











rt 

13 























LO 


O 


CL' 







< 



* 

<1 

aj 








2 

O 


<r 


00 


CO 



O' 


X 

to 





to 

-1 



2 

o 

Cl 



CL 


X) 

< 



o 


X 

UJ 

X 

X 

t- 


UJ 




o 

*■4 

cj 

(Ti 



_l 





o 


o 

X 

o 

o *- 



or. 

k* 



n 

»- 

O 

<1 

>- 



_l 




CkT 


o 

o 

G 

O <C 

to 



o 






G 



t /1 


O 


c/i 

a 



□ 


to 


CO 

X 

k- 



< 

1 - 

Q. 


O' 

1 — ( 

00 

> 


k- 

c 



o 


G 

o 


CL 

*- 




k- 

to 

D 

rr> 


o 

o 

d 

X 

o 

2 

<1 


M 

X 

U. 

Lu 1 - 

UJ 

UI 

or 

<1 



CO 


CO 

o 

o 

1/1 


X 


i- 


CP 

H 



ftf 

or uj 

X 


4 

to 




UJ 


►H 

M 


X 

V 

UJ 




< 

to 

H 9 

H 

t- X 


or 

UJ 

<t 



UJ 


k- 

to 

X 

ui 

k’ 

X 

o 

U- 

< 

X 

IP 

UJ 

UJ 



o 

u 


X 



O <l 

CL 

>- 

Co 

Ll 

OL 

X 

<1 

(/) 


* 

X 

X 

or 

> 

> to 

X 

G 

X 

X 



< 

CL 

X 

X 

© 

IH 


c_> 

a 

X 

O 

X 

o 

o 

G 

a: 

<a o 

>- 

O 

D- 

G 



CL 

to 

Ui 

a. 

o 


UJ 

o 

to 

o 

1 - ‘ 

a 

o 

Q 

U- 

X 

X K 

to 

a 

to 

X 



CO 











X 











< 

3 

2 

t 

8 

z 

O 

2 

< 

< 

V? 

< 

2 


III- A- 134 


in 
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The DoD Programs portion of Table A-15 
are contained in Volume VI, Classified 
Addendum , pages III-A-135 and III-A-136. 
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TOTAL 1 1.0 473 18 491 1 1.0 0.0 0. 0 473 17 490 1 0 0. 0 0.0 1. 0 1.0 0 387 5 392 
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TOTAL 2 2.0 1 A6 2 7 173 2 2.0 0.0 0.0 146 22 168 
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TOTAL 12 12*0 7 7 1 $*+ 5 55 12 12*0 0*0 0*0 629 136 765 2 10 1.0 0*0 13*5 0*0 0 478 61 539 
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TOTAL 6 6.0 276 69 3 45 6 .7 1.6 O.u 22C 39 259 1 5 0.0 0.0 4.1 4. 1 0 190 22 212 
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TOTAL 7 7*0 217 4** 2 61 7 7.3 3.C 0.0 lft6 34 22 0 3 4 0*0 0*0 6.5 0.0 0 165 30 195 
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TOTAL 6 6,0 315 J. 2 3 57 6 3.0 0.0 0.0 2 55 34 2 89 6 0 0.0 Q . j 3.0 0.0 0 300 14 314 
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TOTAL 7 7.0 212 80 292 7 .4 2.2 0.0 170 45 215 4 3 0.0 0.0 4.2 4.2 0 164 22 186 
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TOTAL 7 7.0 961 127 10fl9 7 5.0 0.0 0.0 961 37 1043 



TAflLE A- 16 

INOtVIDJAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TOTAL 2 2.0 10 9 2 7 132 2 .6 0.0 0,0 105 10 115 
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TOTAL 2 2. 0 3^3 35 3 33 2 2.0 G.G 0 . 0 343 34 382 
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TOTAL 2 2,0 396 36 422 2 2,0 0.0 0.0 3 86 35 421 2 0 2.0 0.0 4.0 2.0 0 386 34 420 
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TOTAL 1 1.0 95 ID 135 
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TOTAL 2 2. 0 213 3 6 251 2 2.0 G*0 0*0 213 
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TOTAL 2 2. 0 230 38 268 2 2.0 0.0 0.0 230 37 267 
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TOTAL 2 2.0 306 27 333 2 2.3 0.0 0.0 306 23 329 
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TOTAL i 1.0 137 1ft 2 35 1 1.0 0.0 0.0 187 12 109 1 0 0.0 3.0 1.0 0.0 0 149 5 154 
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TOTAL 11 11.0 119 191 27G 11 1.8 1.0 1.3 119 64 183 
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TOTAL 21 21.0 401 369 770 21 3.6 5.9 0.0 401 156 557 4 17 1.0 0.0 21.0 21.0 0 231 135 366 
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TOTAL 10 13.0 103 97 197 10 1.0 6.0 0.0 IOC 77 177 4 6 0.0 0.0 7,0 7.0 0 77 37 114 
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TOTAL 6 6.0 55 5ft 113 6 6.0 0.0 0.0 65 65 120 
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TOTAL 12 12.0 250 76 326 12 12,0 0,0 0,0 25C 59 3C9 2 10 1,0 0.0 10.0 10.0 0 173 61 234 



TABLE A- 16 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TOTAL 8 8.G 232 92 32<* 9 1.9 l.C 2.0 232 43 275 6 2 0.0 0.0 4.3 4.3 0 199 23 222 



The DoD Programs portion of Table A- 16 
are contained in Volume VI, Classified 
Addendum , pages III-A-202 thru III-A-220. 
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TABLE A-17 

PROGRAM OIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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T ABLE A-17 

PROGRAM OIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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The DoD Programs portion of Table A-17 
are contained in Volume VI, Classified 
Addendum , pages IXI-A-224 and III-A-225. 
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NASA AND NON-NASA 

TOTAL 0 39 115 646 1602 2166 2659 2680 2733 2577 2527 2362 2391 2414 2415 1716 447 



The DoD Programs portion of Table A- 10 
are contained in Volume VI, Classified 
Addendum , pages III-A-229 and A-230. 


18 V 


III- A -229 and III- A- 230 



TABLE A-ll 

PRO SRAM OIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUDING LOSSES 
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The DoD Programs portion of Table A- 1 1 
are contained in Volume VI, Classified 
Addendum , pages III- A- 2 34 and III- A- 235. 


Ill- A- 234 and III-A-235 
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DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 

CASE C-2 SPACE TRANSPORTATION SYSTEM 
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TOTAL 15 15. G 395 101 496 15 9.0 0.0 0.0 395 45 440 6 9 0,0 0.0 8.5 0.0 
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TABLE A- 19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
M, SPHERE L-ETR OSSA 

LAUNCHEO FROM ETR 
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TABLE A-19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OR 1970 DOLLARS! 
^.SPHERE L-HTR OSSA 

LAUNCHED FROM HTR 
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TOTAL 6 6.0 166 38 304 6 6.0 0.0 0*0 166 29 195 4 2 .5 2.0 5.5 3.0 0 121 42 163 
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TABLE A-19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
F, SPHERE M-WTR OSSA 

LAUNCHEO FROM MTR 
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! TOTAL 2 2.0 147 13 160 2 2.0 0.0 0.0 116 10 126 1 1 .5 0.0 1.5 0.0 0 97 10 107 
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TABLE A- 19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OP 1970 COLLARS) 
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TOTAL 6 6.0 1527 62 1609 6 6.0 0.0 0.0 1527 68 1595 2 2 0.0 0.0 19.0 0.0 0 1022 89 1111 
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TOTAL 5 5.0 1072 6? 1141 5 5.0 0.0 0.0 1072 57 1129 1 1 0.0 0.0 11.0 0.0 0 613 52 665 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 OCLLARS) 
LARGE SOLAR OB OSSA 
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TOTAL A 4.0 1223 70 1293 4 4.0 0.0 0.0 1223 46 1271 1 1 0.0 0.0 9.0 0.0 9 736 42 760 
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TOTAL 6 6.0 276 69 345 6 .7 1.6 0.0 220 39 259 4 2 1.5 0.0 3 .9 2.4 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS CF 1R70 COLLARS) 
EARTH PHYSICS OSSA 
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TOTAL 7 7.0 217 AA 261 7 7.0 0.0 0.0 166 34 220 
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TOTAL 2 2.0 126 23 151 2 1.0 .4 0.0 100 



13 tf 

O l-H OOOOCaO^P^-JO^THOOOOLfiCr 







1 

CL 

o 


^ 1 





CM 

tH 



tH 

ftH 











t 

CL 



1 





















1 

1 

> 

CL 


1 





















1 

-1 

M 


1 

o o 

o 

o o 

H 

to 

*D 

O 

CD 

O 

UI 

O 

O 

a 

cd m 






1 


O 


1 





















1 

-f 



1 





















% 

a. 

o 


1 

o o 

o 

o o 

<o 

o 

«o 

o 


ft-t 

in 

O POUl ^ 





X 

1 


»- 


to 1 





w 




ftH 











Id 

i 




* 




















t- 

t 




% 




















to 

1 

> 

o a 

1 




















V 

1 

-i 

3 X 

O 1 

o o 

o po 


o 

CD 

o 

O 

O 

o 

o 


CD 

o 

CD 


(O 



to 

1 


t- UJ 

Z 1 

















or 




1 




1 

















<T 



X 

» 


o 


1 

o o 

o 

o o 

o 

o 

o 

o 

CD 

o 

CD 

CD 


CD 

o 

O 


—1 



o 

I 

_» 

r> 


Q 1 

• * 

4 

4 * 

* 

4 

ft 

4 

4 

4 

ft 

ft 

4 

4 

4 

4 





n 

1 


►- 


^ 1 

o o 

o 

o o 

o 

o 

o 

CD 

o 

CD 

ftH 

o 

CD 

O 

o 

ftH 


tJ 


<\> 


* 





















O 


1 

cr 

1 




1 



















o 

h- 

1 


_i 


i 

o o 

o 

o o 

o 

€3 

o 

CD 

o 

CD 

O 

o 

O 

o 

o 

CD 


o 



it 

1 

:> 

H 


» 

4 4 

4 

4 4 

4 

* 

4 

4 

4 

ft 

ft 

4 

4 

4 

4 

4 




Lu 

u 

t 


X 


z • 

o o 

o 

□ o 

o 

o 

ft-* 

O 

CD 

O 

ftH 

CD 

o 

s 

o 

ftH 


O' 


to 

a 

1 


to 


1 

















ftH 


< 

to 

1 




i 



















w 


• 




1 

o o 

o 

o u 

Cl 

o 

CD 

CD 

CD 

CD 

O 

CD 

CD 

CD 

o 

CD 


U 




* 

;> 



O I 

* 4 

4 

* 4 

4 

ft 

4 

ft 

4 

ft 

4 

ft 

• 

4 

4 

4 


O 



tt 

1 




X 1 

o o 

o 

Q D 

o 

o 

o 

CD 

o 

O 

CD 

CD 

o 

CD 

CD 

CD 





>“ 

1 





















l/J 




1 




1 

















Z 



Ui 

1 




1 

o o 

o 

a o 

o 

o 

o 

CD 

o 

CD 

a 

CD 

o 

CD 

o 

CD 


o 



o 

< 

> 



O 1 

* * 

f 

* 4 

« 

4 

ft 

4 

4 

4 

• 

ft 

4 

4 

4 

4 


M 



< 

1 




z t 

o o 

o 

o o 

o 

o 

■M 

o 

O 

O 

O 

O 

P 

0 

CD 

CD 


-J « 



CL 

* 


41 


t 

















*/> 
*-* CO 



to 

1 

1 


tL 


t 

O | 

o o 

o 

o o 

o 

o 

CD 

o 

CD 

CD 

o 

o 

o 

O 

O 

ftH 


X o 




$ 


UJ 


Z 1 

















w 




1 

— i 

at 


• 





















1 

CL 



1 

















to 

dn 



1 


X 


o » 

D O 

o 

Q <3 

o 



o 

CD 

CD 

ftH 

CD 

CD 

o 

CD 

CD 


lit 

»— 



1 


UJ 


Z 1 
















O' 

to 

3S 





z 


















ftH 

to 
























1 

o 

X 



1 

O 



< 

a o 

o 

o o 

^ ID 

D Ifl 

-J sO 

t 

*1 

S 

0 

0 

<1 

-4 

o 



1 

o 

oc 


t 









ft-i 





ftH 




CL 



1 

tt 

♦— i 


1 
















Ul 

13 

U 



1 

(L 

o 


1 

















Z 




1 




1 
















CD 

l-H 

Q 



1 

> 



1 

o o 

o 

o o 

to 

H 

CD 

ft-* 

to 

ftH 

o 

CD 

ftH 

to 

ftH 

< 

O 

u; 



1 

-J 

CL 


1 
















h- 

z> 

X 


X 

1 


►H 


1 

















—1 

o 


LJ 

1 


o 


t 

















o 

X 


i- 

1 




1 

















z 

=> 


to 

• 

-1 

H 1 


1 

O D 

o 

o o ^ 

1HU\ O ^ 

4-* in 

o 

CD 

* 

ftH <M 


hH 

ft=t 


>- 

1 

LL 

O 


1 





H 




ft-t 





ftH 




-J 


to 

1 


»- 


4 

















K 




1 




1 

















to 



UI 

t 




( 

















O 


m 

_l 

% 




1 

o o 

o 

O P 

o 

o 

CP 

O 

O 

CD 

O 

o 

CD 

O 

O 

a 


o 



CD 

* 

> 



O 1 

* 4 

4 

* * 

4 

4 

4 

4 

4 

* 

ft 

ft 

4 

4 

* 

• 




Ui 

< 

i 




Z 1 

O Q 

o 

o o 

Q 

Q 

o 

CD 

o 

CD 

CD 

o 

CD 

CD 

a 

CD 


X 


to 

o 

i 




1 

















jO. tO 


** 

X 

1 




1 

















tv O 


o 

Ui 

1 




< 

o o 

n 

cn C5 

o 

o 

o 

O 

o 

CD 

CD 

CD 

CD 

CD 

CD 

CD 


o 



a 

1 

> 



o < 

4 * 

• 

* 4 

4 

* 

4 

4 

4 

4 

ft 

* 

4 

4 

* 

4 


o n 



X 

t 

-1 



Z 1 

o o 

o 

o o o 

o 

o 

CD 

o 

CD 

O 

o 

CD 

CD 


CD 


t- 

CL 



Ui 

1 

1 




1 

1 





















1 


X 


1 

o a 

o 

o o 

o 

o o 

d O 

CD 

a 

CD 

O 

O 

a 

CD 


—1 



UJ 

1 

> 



O 4 

4 4 

4 

4 * 

* 

t 

• 

4 

• 

4 

4 

4 

4 

4 

4 

4 





X 

1 

—1 

X 


Z < 

o o 

o 

o o 


o 

rl 

o 

CD 

(D 

ftH 

o 

CD 

o 

P 

■H 


z> 




1 


H 

1 

















o 




t 




* 

















l-H 




t 

J 



O 4 

t> O 

o 

O o 

o 

D 

ftH 

a 

CD 

o 

ftH 

CD 

a 

CD 

o 

ftH 






1 

CL 



Z t 

















H 

























o 

























z 



X 

* 

O 

tL 


** * 

o o 

o 

o o 

^ ^ 1,0 o U? J - 

FW 

o 

CD 

in in 

ro 


*H 



LU 

1 

UJ 

M 


( 





4H 




ft-i 





ftH 







1 

Ct 

O 


t 




















to 

* 

a. 



1 




















>- 

1 




* 




















to 

1 


CL 


*** * 

O C5 

o 

o o 

fVi 

to 

rl O <\J 

to 

TM CD 

CD 

■H 

O' 

H 






1 

-j 

l-H 


1 




















* 

1 


O 


4 




















o 

1 




1 



















<1 

z 

» 

-i 

b- 


1 




















UJ 

I 

CL 

O 


**> 4 

o D 

o 

o o J- 

-MftO J 

ft-t tn 

OO J 1 

ftH <M 




lu 

LL 

1 


t- 


1 














ft-i 





to 

X 

I 




4 



















<1 

UJ 

* 




1 



















o 


1 


to 


t 




















t“ 

1 

> 

t- 


O | 

o o 

o 

D O 

o 

CD 

CD 

o 

CD 

o 

CD 

CD 

CD 

C3 

CD 

CD 





X 

» 


ft* 

o 

Z 1 

• 4 

4 

4 4 

4 

ft 

ft 

4 

ft 

» 

4 

ft 

ft 

4 

4 

4 





UJ 

» 


*- 

X 

• 

o o 

o 

O <3 

o 

CD 

ftl 

CD 

CD 

o 

ftH 

CD 

O 

o 

CD 

ftH 





CL 

1 




4 




















* 

t 

-J 



Q 1 




















r> 

t 

CL 



Z t 

o o 

o 

CD O 

C> 

o 

H 

O 

O 

CD 

ftH 

CD 

CD 

o 

CD 

ftH 


U I 


in 

to 


t\J 

trv 

st> 


t\j 


to 


<M 

OJ 

t*v 

LTV 


LPk 


O 


ro 

FO 

o> 

h- 


n' 


r*. 

in 


ro 

fO 


4 , tfV(CN«<roH<St(O4 , l^t0N«>O'a 
y Nh-r^r^KKcQ<otooooo<o<Ofl040«cT' 

li_ 1)1 rn nt cn a> O 1 ^ O' Q' O' w (j» O 1 O' O' 

... * 

III* A- & 64 


219 


TOTAL 



<.* or 

O N OQOOClOQOOQOJ JtPNoOQ 





* or a 

1 





*4 

u> 

o 

LfS 







1 CL 

1 







*4 








! > or 

1 















1 -1 M 

1 

ODD OO 

o 

o 

o 

O DO 

o 

pw 

\D O 

o 

CD 





1 O 

44 | 















1 _J h- 

t 

1 















i a o 

t 

O Q O DD 

o 

o 

D 

O O (M 

tj* 

CP 

l 0 a 

CJ 

CD 




X 

i 

*A 1 





'f-r 

u> 

CP 

ro 






UJ 


1 














t- 


1 














to 

( > t3 CL 

1 












A 


>- 

1 *J X 

O 1 

0 

0 

a 

0 

a 

D 

o 

o 

ODD 

s 

o 

o a 

o 

o 


Of 


(/> 

J K UJ 

X 1 












or 




I 














X 

1 > to 

1 

0 

0 

0 

0 

0 

O 

13 

o 

o a o 

o 

o 

a o 

o 

o 

1 

-1 


Q 

1 — J ^ 

O 1 


* 

* 

* 

* * • 

* 

* 

* * 

• 

* 

i 

J 


i-t 

< K 

Z 1 

O Q O o O 

D 

D 

o 

0 

0 

0 

o 

o 

o o 

o 

o 


LJ 


OJ K- 


I 












O 


* a 


1 














o *- 

1 J 

1 

oa a do 

O 

O 

o 

0 

0 

0 

D 

IJS us o o 

o 


o 


tc 

1 ■> h 

<J> * 


• 

* 

» 

4 t t 

* 

* 

* • 

* 

» 


N 


tu o 

J -J X 

Z J 

O DO DO 

o 

D 

o 

a a o 

o 

4<roo 

CD 

o 


CP 


to a 

* Of 

1 












*H 


< Of 


1 














o ^ 


» 

ODD OD 

o 

o 

o 

0 

G 

0 

o 

o 

o a 

o 

O 


U. 


c 

* > 

O 1 


* 

* 

* 

* * * 

* 

* 

* * 

* 

* 


o 


or 

* J 

X 1 

QOOOO 

o 

o 

o 

0 

0 

0 

o 

o 

o O 

o 

CD 




t- 


1 












to 




1 












2 


UJ 


$ 

0 

0 

0 

0 

0 

o 

o 

o 

0 

a 

0 

D 

o 

D o 

CD 

o 


o 


O 

* > 

O 1 


* 

* 

* 

* * * 

* 

* 

• * 

• 

• 


w 


4 

t -J 

X 1 

O O Q D D 

o 

o 

o 

0 

0 

0 

o 

o 

D O 

CD 

o 


J <t 


a 


1 












-r to 


to 


* 












*H VI 



1 u. 

O | 

QO DO Q 

o 

OOOQD 

o 

o 

D D 

CD 

Q 


X o 



J UJ 

X 1 












w 



j -j at 

J 















i a. 

1 












to 

or 


1 X 

O J 

0 

0 

0 

0 

0 

o 

o 

o 

o o o 

o 

(SJ 

^ a 

CD 

o 


UJ 

k* 


1 ur 

Z 1 












(T' tO 

x 


X 













*4 (O 
















1 O 

X 


< o 

1 

0 

0 

0 

0 

0 

o 

OQD OO' 

o 

CM 

<o o 

o 

a 


-1 

o 


• o or 

w ( 






(T* 

r*> 






or 


I ££ W 

1 







tH 





UJ o 

Ll 


1 a. o 

1 












J X 




1 












<n hh 

o 


i > 

* 

0 

0 

0 

0 

0 

o 

o 

o 

ooM 

(SI 


US o 

o 

o 


< Q 

U» 


t -J or 

<4 1 






*4 

▼4 





t~ =r 

X 

X 

1 H 

1 












_r 

o 

UJ 

1 O 

1 












o 

X 

k- 


1 













a 

UJ 

1 -J <- 

M 1 

0 

0 

0 

0 

0 

o 

o 

o 

OOd) 

flO 

CO 

ro o 

a 

o 


M 


>- 

1 Q. O 

• 





r> 

h- 

*4 

J- 






t/J 

1 H 

1 







*4 





»- 




1 












to 


UJ 


1 












O 00 


CO -J 


1 

a 

0 

a 

0 

0 

o 

o 

o 

ODD 

o 

o 

O CD 

o o 


o or 


CD 

t > 

O | 


* 

* 

* 

* * * 

* 

* 

• * 

* 

* 


W 


LU C 

1 -J 

X t 

0 

0 

0 

0 

0 

o 

o 

o 

G 

0 

0 

o 

CD 

O D 

o 

Q 


X 


UJ o 


t 












« or 


C X 


1 












on <t 


O UJ 


1 

D 

0 

0 

0 

0 

D 

o 

a 

o o o 

o 

o 

CD o 

C5 

o 


o ^ 


o. 

1 > 

O | 

***** 

• 

» 

* 

* * * 

* 

* 

* * 

* 

* 


o o 


X 

1 -J 

X I 

0 

0 

0 

0 

0 

o 

o 

O o o o 

o 

o 

o o 

o 

o 


or u. 


UJ 


1 












CL 




1 














X 

1 S. 

• 

0 

0 

0 

0 

0 

o 

D 

CO 

0 

0 

G 

o 

o 

O D 

o 

o 


-J 


UJ 

« ^ o 

O 1 

***** 

• 

* 

• 

* * * 

* 

* 

* * 

• 

• 




z 

I -j ro 

X J 

0 

0 

0 

0 

D 

o 

o 

D 

o oo 

o 


CM CD 

<=> 

CD 


z> 



1 *- TO 

1 












□ 




1 












H 



f -1 

O 1 

0 

0 

0 

0 

0 

DO O 

0 

C 

0 

o 

<VJ 

J- Q 

o o 


■> 



1 CL 

Z 1 












*“* 
















ZJ 
















z. 


X 

I o or 

44 | 

o o c a o 

O 

o 

C? 

OO J 

*4 

ro 

O' a 

CD 

CD 


M 


UJ 

1 O 1H 

• 





pj 


u> 

us 






H 1 

1 or o 

t 






*4 

*4 







Of 

1 CL 

1 














>- 


1 














u> 

! :> or 

«* 1 

D OO o O 

o 

o 

03 

oo(*> 

us 

<o 

SO CD 

CD 

CD 





• -J *4 

i 






*4 

t4 







* 

1 o 

i 














o 


i 














z 

1 -J k~ 

l 














UJ 

1 CL O 

w 1 

do o a o 

o 

o 

o 

0 0*4 

o 

us 

ro o 

CD 

o 




UJ LL. 

1 H- 

i 





f\J 

o* 


US 






tn x 


i 







*4 







<r lj 


< 














o 

1 i* *- 

J 














j- 

J =» H V 

O 1 

D 

0 

0 

G 

0 

o 

o 

D 

ooo 

o 

o 

CD o 

o 

o 




X 

1 -J ^ Q 

X I 


* 

* 

* 

* * • 

* 

* 

• * 

* 

• 




UJ 

1 H* X 

1 

OQ D O O 

o 

o 

D 

0 

0 

0 

o 

(SJ 

^ o 

o 

o 






1 














or 

1 _l 

O | 














o 

1 CL 

X * 

Q 

0 

0 

a 

0 

Ok 

o 

O 

Q oo 

o 

eg 

& o 

CD 

o 




o 















* 

ro 

w 


ro 

<sj 




VS 




^lfUCNfl(KI*OHWW4 1 tf'«N»(ro 

SSNKNS*O®*«>(Cc0®c0®(7> 

(jt r>t O’ O' *»* O 1 <Ti O' p' O* (T n' {J 1 u 1 


III- A - 2 65 


£20 


TOTAL 6 6.0 315 UZ 357 6 3.0 0.0 0.0 255 3k 289 



TABLE A-19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TOTAL 7 7.0 212 90 292 7 .A 2.2 0.0 170 <*5 215 
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TOTAL T 7.0 361 127 1088 7 5.0 0. 0 0.0 961 87 10<t8 
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INDI VICUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 COLLARS ) 
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TOTAL 12 12.0 418 116 534 12 1.8 2.2 1.0 386 79 465 7 5 2.6 C.O 7.9 5.3 0 347 58 405 
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TOTAL 1 l.C 225 10 243 1 1.0- 0*0 0.0 197 44 241 
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TOTAL 1 1.0 224 13 242 1 1.0 0.0 0.0 196 17 219 1 0 1.0 0.0 2.0 1.0 
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TOTAL 1 1.0 212 18 230 1 1.3 0.0 0.0 185 



TABLE 






o or 






O H 





1 

Of a 

*** 




* 

CL 





• 

1 

> ee 





1 

M 





1 

O 





V 

1 

-J »*» 





1 

a. o 




r 

4 

k* 

+4 



UJ 

1 





K 

1 





Cft 

1 

> o a 


A 

* 

> 

1 

:> x 

O 

</> 


v> 

1 

l- uj 

z 

<y 



1 



c 


z 

1 

> u 




o 

i 

-j ;> 

o 

—1 


H 

* 


z 

<P 


ftj ♦- 

i 



O 


1 <1 

• 





O k- 

i 

-j 


© 


tx 

i 

> i- 

o 

K* 


UJ o 

$ 

-J X 

z 

o> 


ca a 

l 

v> 


H 


< tn 

i 





o ^ 

i 



IL 


« 

t 


o 

O 


Or 

• 

-J 

z 



*- 

t 



v> 



* 



z 


UJ 

i 



o 


L? 

i 

> 

o 

¥4 



l 


z 

-J 


Gu 

i 

CJ 


-4 tA 


to 

l 



¥4 LO 



i 

U- 

o 

x O 



l 

UJ 

z 

W 



l 

,J <tf 





4 

LL 


in 

o; 


1 

X 

o 

UJ 



t 

UJ 

z 

tA 

UJ 



Z 


V> 






O 

r 


4 

o 


_l 

o 


t 

o <X 

♦A 


cx 


t 

tx 1-* 


o 

u- 


1 

0- o 


z 



1 



*~r 

o 


• 



O 

UJ 


1 

-J (X 



X 

X 

1 

H 


-J 

<_> 

LlT 

4 

o 


a 



1 



z 


VI 

t 

-J K 

** 

*-* 


>■ 

1 

CL C> ' 



— 1 

v> 

1 



t— tx 



t 



tA LU 


UJ 

t 



O UJ 


a) .J 

1 



O X 



1 

> 

o 

O 


uj <r 

1 


z 

a: m 


(A Q 

t 



<. CL 


c z 

4 

* 




o UJ 

t 



O ft- 


ft 

4 


o 

o => 


X 

4 

-J 

z 

CK ^ 


UJ 

4 



0- 



1 





JL 

1 



-J 


UJ 

1 

■> o 

o 

<1 


z 

1 

j ro 

z 




1 

K o 


□ 



4 



M 



1 

j 

o 

> 



1 

u. 

z 


Q 
_J fO 

O 


iOOOOoO>N<TDQODOOOO 

K K 


O O OOOOfOfltMMOOODOOOO 


oooooo^mtMooooaooo 

^ *0 


ODOoaODOOOOOOCCDO 

o © ooooooaoooooooQ 

O O OQQQOQOOBOOQOnO 
QQDOODBDOOSaOOOOO 

□ DOoaooor\JOOoaBaaD 


IDQBVaaOBDBQBDOQU 

'OOOOOOOCJOOOOOODO 


iQOOOBOQaSOaOOOOB 

ooaoooa^QODODooB 


OQOBOOOBaOQBBBBOO 


OBQBOOOONBOaBCJQBO 


BOOO^tOU^OOOOBOOO 
HN 1ft 


BOOODB^fTlNOOBOOaoD 


ooooooDN®ooaoeiooo 

ift 4T 


O0O0O0O0O0O000D 

OOOOBQOSOQOQOOO 


QOOBODOOODBOBOOO 

OCJOOOOOCDOOOODOO 


I O O o O o o B O B B B a □ o O 
OOOOO 0 CMDOOBB 0 DB 


OOOOOOOOIMOOC3CJOOOO 


h©0©0©K.(TLL>OC»©0©0©0 

H so J) 


ooQBoo(?CftsnoQOae?c?o 


lOOOOOOQntOCTOBOBoO 
r- ift 


BOOQOOODaBBOOOOOB 

0(B0©O00O<\/©CB0O©OO© 

OOOOaOBONOOOOOOoO 

^^«N4>7>OTHNn^U>«S«><rO 
h.ft-Nft>I^K^««OA«D4oaOaC(Cidom 
t>i <r y> O 1 n 1 O' O 1 (ji it* o' U' O' n> O' 9' t>' <?' 


Ill- A- 2 83 


238 
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INDIVIDUAL PROGRAM COST INCLUDING LCSSES (MILLIONS CF 1970 OCULARS) 
GRAND TOUR OSSA 
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TOTAL 2 2.0 230 30 266 2 2.0 0.0 0.0 230 37 267 2 0 0.0 0.0 2.0 0.0 2 223 37 266 



TOTAL 1 1.0 122 14 136 1 1.0 0.0 0.0 12 2 11 133 1 0 1.0 0.0 1.0 0.0 0 124 10 134 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS CF 1970 COLLARS > 
COiET RENDEZ OSSA 
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TOTAL 2 2.0 249 27 276 2 2.0 0.3 0.0 249 22 271 2 0 1.0 0.0 2.0 1.0 0 249 15 264 
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TOTAL 0 1.0 0 262 262 



TABLE A-19 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
EXPT SUP CARGO OMSF 

LAUNCHED FROM ETR 
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TOTAL 2 2.0 227 36 263 2 2*0 0.0 0*0 227 3? 262 1 1 0.0 0.0 2.0 0.0 0 142 9 151 
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INDIVIDUAL PROGRAM COST INCLUOING LOSSES (MILLIONS OF 1970 OCLLARS) 
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TOTAL 2 2.0 229 27 256 2 2.0 0.0 0.0 229 24 253 1 1 0.0 0.0 2.0 0.0 0 170 9 179 



TfletE A-19 

IMCIVICUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS ) 
CONM/N Atf LA9 OMSF 

LAUNCHED FROM ETR 
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TOTAL 2 2.0 306 27 333 2 2.0 0.0 0.0 306 23 329 1 1 0.0 0.0 2.0 0.0 0 185 9 19U 
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TOTAL 1 1.0 107 10 205 1 1.0 0.0 0.0 107 12 199 1 D 0.0 0.0 1.0 0.0 0 149 5 154 
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TOTAL 10 10.0 100 97 197 10 1.0 6.0 0.0 100 77 177 6 2 1.0 3.0 7.0 
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TOTAL 6 6.0 55 55 113 
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TOTAL 12 12.0 250 76 326 12 12.0 0.0 0.0 260 59 309 7 5 1.0 5.0 11.0 6.0 
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TOTAL 22 22.0 623 153 1036 22 11.0 0.0 0.0 721 123 8**<t 
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TOTAL 8 8.0 232 92 324 8 1.9 1.0 0.0 232 43 275 6 2 0.0 0.0 5.2 5.2 



The DoD Programs portion of Table A- 19 
are contained in Volume VI, Classified 
Addendum , pages III- A- 306 thru III- A- 324 


III- A- 306 thru III-A-324 
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TABLE A-20 

PROGRAM DIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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TABLE A-20 

PROGRAM OIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 
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TABLE A-20 

PROGRAM OIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 OOLLARSJ 
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TABLE A-20 

PROGRAM OIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUOING LOSSES 
(MILLIONS OF 1970 OOLLARS) 
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NASA ANO NON-NASA 

TOTAL 0 0 0 0 0 0 17734 2956 20690 



The DoD Programs portion of Table A- 20 
are contained in Volume VI, Classified 
Addendum , pages III-A-330 and III-A-331. 
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TABLE ft-21 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 DOLLARS) 

CASE K SPACE TRANSPORTATION SYSTEM 
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TABLE A-21 

PROGRAM OIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUOING LOSSES 
(MILLIONS OF 1970 DOLLARS) 

CASE K SPACE TRANSPORTATION SYSTEM 
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OSSA TOTAL 0 26 85 425 1012 1198 1304 1321 1161 1109 1073 884 686 795 850 684 328 



TABLE A-21 

PROGRAM DIRECT COST SUMMARY 
OIRECT PROGRAM COSTS INCLUOING LOSSES 
(MILLIONS OF 1970 OOLLARS) 

CASE K SPACE TRANSPORTATION SYSTEM 
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TOTAL NASA 0 2685 523 1305 1557 1642 1747 1648 1543 1461 1302 1134 1250 1309 1172 612 



TABLE A-21 

PROGRAM DIRECT COST SUMMARY 
DIRECT PROGRAM COSTS INCLUDING LOSSES 
(MILLIONS OF 1970 OOLLARS) 

CASE K SPACE TRANSPORTATION SYSTEM 
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NASA AND NON-NASA 

TOTAL 0 26 6$ 616 1563 1600 1909 1925 1779 1737 1651 1497 1249 1391 1469 1330 661 



The DoD Programs portion of Table A-21 
are contained in Volume VI, Classified 
Addendum, pages III-A-336 and III-A-337. 


Ill- A- 336 and III-A-337 


Z7Z 



TABLE A-22 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 197a DOLLARS) 
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TABLE A-2 2 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
L S TELESCOPE OSSA 

LAUNCHED FROM ETR 




CD or 




o w 



1 

cl o 



t 

| 

CL 



1 

1 

> Of 



% 

-1 *-f 



t 

o 

V* 


1 

1 

J k 



1 

CL O 


X 

1 

H 

*9 

UJ 

1 




1 



iA 

I 

> o a 


V 

\ 

_| 3 X 

O 

iA 

1 

1 - UJ 

X 

Z 

i 

i 

> to 


O 

i 


o 

H 

i 

*- 

X 

k 

l 



¥ <3 

i 



1 — 

l 



Ui ctr 

% 

> k- 

o 

t/1 o 

% 

-1 X 

X 

< CL 

% 

l/l 


o trt 

i 



x 

i 




< 


o 

tt' 

l 

-J 

X 

K 

i 



UJ 

< 



o 

i 

* 

o 

<t 

< 

-1 

X 

a 

i 



c/i 

t 




i 

Lu 

o 


i 

UJ 

X 


i 

-J CL 



i 

CL 



i 

X 

o 


i 

UJ 

X 



X 



< 




i 

o a: 

*9 


i 

CL l-H 



i 

A 

CL O 



V 

1 




1 

J QC 

40 

X 

1 

k-t 


UJ 

1 

O 


k 

1 



t /1 

1 

.J k- 

6 * 


1 

a o 


t/> 

• 

A 

i- 


UJ 

V 

1 



J 

1 



00 

1 

> 

O 

•a 

1 

. j 

X 

Ul o 

1 



t/i x 

1 



<t UJ 

1 



o CL 

1 

> 

o 

X 

1 


X 

111 

» 

A 



X 

V 

1 

V 


LU 

1 

> O 

o 

x 

1 

j ro 

X 


1 

k CD 



1 

^J 

o 


1 

a 

X 

X 

1 

e> cl 


UJ 

1 

O M 


k* 

1 

oc Cl 



( 

a 


V 

1 



(A 

1 

> CL 

trt 


1 

-j n 


« 

1 

o 


o 

1 



X 

t 

k* 


Lu 

1 

a o 

w 

CL 

1 

L- 



oooooo^i^k) 

N(fiaT*rJ5N»OflO«NNH 




□ a o jtor^i^^tor) oot«)i 

(V(D OrHifl w WN ^ (VMV 


DODOOOOOOOOOOQO O q 

DQOoooooooaaooooo 
QOOOOOaOO O o Q o Q o oo 

ooooocSaiAcj a o u\ o o o oo 

• ****4*4*#*a4*#*a 

o O O O O o O 

aOQDQOQDDOOOOOOOO 

0 O 0 O 0 O 00 OOQ 0000 OD 


c 300 CT 0 Qooo 0 oor>ca< 

aOQODDOOOOOOOOf 


OQODOOOOOOOHOO 


aaoooaa^ooooooooo 


00 D 0 O 00 OQ 0 O 00 O 000 


I0O0C3OO0DO0D0I 


ooooodooo a o 
ooooooooooo 


oooaoooooooo 

ooqocqo^doqd 


Dooaawooooooooo 


00^00090000000000 


'QC)O 0 OOOOOQO 0 OD 


■OOOOOCJOOOOOOOOJ 


ooooooaocDoocjQoor 


laooooooooaoooooo 

iDpooooaoDooooooc 


OOOOODOOOOOC1SDOOO 


^ lA vf> K ® O' ® O' o 

fu^^fwNNO^flOCOOCtO*® ® O' 
O' ^ O' O' O* O' O' O' O' O' O' O' O' O' O' 


III- A- 3 54 


289 


TOTAL a 0.0 0 0 0 0 0.0 G.O 0,0 0 0 Oil 0.0 0.0 11. 1 



T ABLE A-22 

INOIVIOOAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 OOLLARS) 
LARGE SOLAR OB OSSA 

LAUNCHED FROM ETR 
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T ASLE A-22 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
LARGE RADIO 03 OSSA 

LAUNCHED FROM ETR 
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TABLE A-2 2 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TABLE A-22 

INDIVIDUAL PROGRAH COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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T ABLE A-22 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OP 1970 DOLLARS) 
LIFE SCI LAB OMSF 
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TABLE A-2 2 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TABLE A-22 

INDIVIDUAL. PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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TOTAL 0 0*0 0 0 0 0 0.0 0. 0 0.0 0 0 0 1 0 O.G 0.0 7.0 0.0 0 79 33 112 
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TA8LE A-22 

INDIVIDUAL PROGRAM COST INCLUDING LOSSES (MILLIONS OF 1970 DOLLARS) 
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The DoD Programs portion of Table A- 22 
are contained in Volume VI, Classified 
Addendum, pages III-A-415 thru III-A-433. 
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III- A- 41 5 thru III-A-433 



